Introduction: Calcific tendinopathy (CT) of the shoulder is frequently a painful condition that is occurring when there are calcium deposits in the tendons of the rotator cuff. There are many options for treatment starting from therapeutic options like medicaments, physical therapy and radial extracorporeal shock wave therapy (rESWT). If conservative treatment fails, surgical treatment is the next option. The purpose of this study was to investigate the outcome effect of rESWT in patients with calcific tendinopathy. Methods: A prospective study from February 2010 to March 2019 monitored 67 patients with CT of the shoulders of the average age of 47.06 ± 15.2 (mean± standard deviation) who were treated with a rESWT. All patients were evaluated clinically with selected radiographic evaluation of the shoulder before therapeutic intervention. The treatment protocol consisted of a sound pressure intensity of 3 bar, a wave frequency of 14/sec, a total of 2,000 waves per session. All patients performed a treatment consisting of three sessions described every seven days. The outcome parameters were VAS scale of pain and shoulder radiography before and after therapy. The Student's t-test was used in the statistical analysis. Results: Clinical and radiographic improvement was recorded in 70% of patients in the treatment of CT of the shoulder 6 weeks after the therapy was performed with a rESWT (p <0.05) in terms of reduced pain and disintegration of calcification. Conclusion: rESWT has showed positive effects in the treatment of patients that have calcific tendinopathy of the shoulder.
INTRODUCTION
Calcific tendinopathy of the shoulder is often a painful condition that can be a major therapeutic challenge. This clinical entity represents one of the overuse syndrome, characterised by deposition of calcium deposits usually in the tendons of the rotator cuff (predominantly in supraspinatus muscle) with the possibility of propagation into a subchromial or subdeltoid spaces.¹ Epidemiological studies suggest that this syndrome is most common in women aged 40-60.² To confirm the diagnosis of calcific tendinopathy of the shoulders, most often, after a clinical ex-amination of the shoulder, radiographs, ultrasound and magnetic resonance are used.³ Radial extracorporeal shock wave therapy (rESWT) is one of the non-invasive treatment options for calcific tendinopathy of the shoulders with medication, physiotherapy and ultrasound-guided injection and needling.⁴ If conservative management fails, surgical intervention in the form of arthroscopy and debridement is considered. ⁵ Some of the authors estimate the effectiveness of rESWT in patients with CT at 78-91%.⁶ The mechanism of action rESWT, which is still be-
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ing studied is triple: mechanical sound waves of different intensities lead to disintegration of calcite, the analgesic effect is achieved at the level of the 'gate control system' by the hyperstimulation analgesia and the direct effects of the sound flux in the treated region is caused by neovascularisation.⁷ , ⁸ Consensus on the treatment algorithm for this overload syndrome has not yet been achieved.
The purpose of this study was to investigate the outcome effect of rESWT in patients with CT in whom other conservative treatment methods did not give the expected results or improvement within 6 months of the onset of symptoms.
Regarding clinical data relevant to this study, it is important that all monitored patients with CT are included in rESWT after realising that other conservative treatment methods have not led to a subjective and clinical improvement. The investigated sample of patients consisted of 43 women and 24 men of the average age of 47.06 ± 15.2 ( Table 1) .
A statistically significant reduction in pain was recorded in all patients after 6 weeks of rESWT (p <0.05) ( Figure 1 ).
In the period from February 2010 to March 2019, 67 patients with calcific tendinopathy of the shoulder were monitored by a prospective study. The research was carried out at the Institute of Physical Medicine and Rehabilitation 'Dr Miroslav Zotović' Banja Luka. A triage of patients for rESWT was performed by a physiatrist and orthopaedic surgeon during outpatient work at the Orthopaedic Department of the Institute, and after seeing the ineffectiveness of other methods of conservative treatment at last 6 months after the symptoms have been reported. After the clinical examination, all patients had radiographs of the shoulders in the AP position. The treatment consisted of three rESWT sessions that were conducted every 7 days with the following parameters: intensity of sound pressure 3 bar, frequency of waves 14 / sec, a total of 2000 waves per session. The treatment outcome parameters were VAS scaling pain and shoulder radiography before and after therapy. Patients determined the intensity of pain before and after rESWT using a visually analogue scale of pain (VAS). VAS scale of pain is a line of 10 units (from 0 to 10), where the mark is 0 -no pain and the 10 -worst possible pain. Other ratings on the scale are 2 and 3 -mild pain, 4 and 5 -moderate pain, 6 and 7 -severe pain, and 8 and 9 -very severe pain. The outcome of treatment of radiography was graded in three degrees: complete disintegration of calcification (complete healing), disintegration of calcifica-tion by more than 50% (satisfactory result) and calcification without change (failed treatment). The follow-up period was 6 weeks after the last session of the rESWT when patients came for a control exam with control radiographs that were done on the same device as the initial device.
In the statistical analysis, the parameters of descriptive statistic (mean and standard deviation) and Student's t-test were used. As a level of statistical significance the value p <0.05 was taken. rESWT showed positive effects in the treatment of patients that have calcific tendinopathy of the shoulder. This option of treatment should be considered in cases where other conservative treatment methods do not show any signs of improvement.
This prospective study was followed by 67 patients aged 30 to 60 who were treated with rESWT due to calcific tendinopathy of the shoulder. Epidemiologically, in this case, it was confirmed that CT is most common at the middle-aged women. rESWT is effective shortterm treatment in patients with CT in clinically significant pain reduction and disintegration of calcification as the primary cause of damage to the shoulder function. Most of the public studies show positive outcomes for the treatment of CT by rESWT. [9] [10] [11] [12] [13] [14] [15] [16] [17] It is undeniable that there are also studies that have not proven that rESWT in CT treatment has a better effect than placebo. [18] [19] [20] It is believed that shortcoming of this study is short period of follow-up, but knowing the pathophysiology of calcification in soft tissues, good results in a long-term can be expected. This is also testified by the research of other authors. [21] [22] [23] [24] A group of Italian authors has shown the effectiveness of shock wave therapy (SWT) as a decrease in pain and a significant rate of calcification disintegration in a six-month follow-up period in patients with CT. ²⁵ with CT. These results are radiographically confirmed. No calcium deposits were recorded again in the rotator cuff tendons in the next two years after rESWT. It has been shown that the reduction of shoulder pain is directly related to the reduction/elimination of calcite. ²¹ Rompe et al (1997) reported positive effects of rESWT in more than two-thirds of patients with shoulder CT and complete or partial disintegration of the calcite in slightly more than half of patients. ²⁷ In the second study, Rompe et al announced that shock waves therapy was no superior to surgery in patients with calcific tendinopathy of the shoulder. ²⁸ The effect of different doses of rESWT was not investigated or compared in relation to surgical treatment in this study. These could be the subjects of future research.
